Endoscopic-assisted techniques in plastic and craniofacial surgeries are limited. We present a patient with infraorbital nerve entrapment following traumatic facial injury that failed conservative management. Compression of the nerve was treated with an endoscopic-assisted nerve release of the surrounding soft tissue with a circumferential foraminal osteotomy.
Introduction
Endoscopic techniques have become widely available to multiple surgical disciplines [1] . From its inception in gynecologic surgery, minimally invasive technology gained momentum and was largely applied to general surgery. However, its use in plastic surgery is limited. Procedures that have incorporated total endoscopic approaches include carpal tunnel, ulnar nerve, and tarsal tunnel release [2] [3] [4] . Other procedures specific to the craniofacial region have established endoscopic-assisted surgical techniques [5] . An increasing body of evidence in the neurosurgery and otolaryngology literature supports the use of endoscopic techniques as well [6] [7] [8] [9] .
The advantages of using endoscopic techniques include improving visualization of the surgical field, optimizing maneuvers in complex and tight spaces, decreasing hospital stay, decreasing incision size, and minimizing postoperative pain [5] . Although plastic and reconstructive surgeons do not traditionally utilize endoscopic approaches in craniofacial surgery, a novel endoscopic-assisted technique is described that may be of great value to the surgeon and the patient. Below we present a patient with infraorbital nerve (ION) entrapment following traumatic injury that is treated with endoscopic-assisted nerve release and circumferential foraminal osteotomy. The ION is the terminal branch of the maxillary nerve and has a significant topography supplying sensation to the skin and mucosa of the midface. Anatomic studies have shown that the surface area covered by this nerve extends superiorly to the lower eyelid margin, laterally to the lateral canthus of the eyes, inferiorly to the oral commissures and medially to 0.5 cm to midline. The nerve is vulnerable to injury especially with midface access procedures to the maxilla [10] . Loss of sensation or severe pain has been reported in patients when the nerve has been injured [10] . However, patients with worsening symptoms may benefit from surgical intervention, which can diagnose nerve entrapment and treat it simultaneously [11, 12] . To our knowledge, the use of endoscopic-assisted techniques for diagnosis and treatment of infraorbital nerve entrapment has not previously been reported and is the first of its kind.
Case report
A 35-year-old Caucasian male presented to our clinic with pain (visual analog scale 7/10) over the left infraorbital nerve distribution. Two months prior, the patient sustained a left zygomaticomaxillary complex (ZMC) and orbital fracture following blunt facial trauma. He had previously undergone a trial of pregabalin for neuropathic pain, which failed to resolve his symptoms. Six months following injury, the patient reported worsening pain (visual analog scale 9/10). Clinical examination revealed exquisite tenderness to light palpation over the infraorbital nerve radiating to the maxillary teeth.
A computerized tomography scan of the head at the time of his accident showed possible compression of the infraorbital nerve. The patient underwent an endoscopic infraorbital nerve decompression and circumferential osteotomy of the infraorbital foramen. The left upper buccal sulcus was incised and dissection was carried out in the subperiosteal plane to the maxilla. A Tessier elevator was then used to carefully lift periosteum and scar to allow access for a 30 endoscope (Stryker, San Jose, CA, USA (Figure 1 ). Endoscopic visualization allowed for precise adhesiolysis using long tenotomy scissors with preservation of the nerve and its branches revealing viable neural tissue.
A 1-mm osteotome was then used to perform a circumferential osteotomy of the left infraorbital foramen in a box-like fashion ( Figure 2) . The endoscope was then introduced into the foramen to visualize nerve tracking posteriorly ensuring that there was no proximal impingement. Closure of the buccal mucosa resulted in a 1.5-cm scar which was much smaller than a standard sulcus access incision. The patient reported immediate resolution of symptoms following the procedure. On 3-year follow up, the patient remained symptom-free.
Discussion
The use of endoscopic-assisted techniques in craniofacial surgery is seldom used by plastic surgeons, but several procedure-specific approaches have shown promise. Authors have reported success in applying endoscopic approaches to craniosynostosis repair, frontal cranioplasty, facial fractures, and cosmetic brow lifts [13] [14] [15] [16] [17] . Recently, endoscopy has been incorporated in maxillofacial surgery for parotid tumor resection and dental implant placement [18, 19] . These techniques also have a role in cranial nerve release, as depicted in our case report and previous reports of supraorbital neurolysis in the treatment of chronic migraine [12, 20] and nerve entrapment [11, 12] . The major criticism of endoscopy is the associated increased cost of equipment, but many facilities have already purchased and are utilizing these instruments for other surgeries. Another major deterrent is the learning curve associated with learning novel technical procedures. The benefits of endoscopic techniques are apparent across various surgical procedures and have shown to reduce operative times, length of hospital stay, and costs, compared to open procedures [5] . As such, the likelihood of expanding the use of endoscopy in plastic surgery is likely inevitable.
The decision-making process in treating this patient was dependent on accurate diagnosis and worsening symptoms. Although many patients sustaining a ZMC fracture may develop a neuropraxia, conservative non-operative management with close follow up will often lead to resolution of pain within months. Although this treatment strategy was pursued and later augmented with medical therapy, the severity of the patient's symptoms worsened with intractable pain. At this point, the diagnosis of a post-traumatic neuropraxia was in question and a suspicion for trigeminal neuralgia secondary to nerve entrapment became a concern. The use of botulinum toxin injections were considered as they may offer symptomatic relief for patient with trigeminal neuralgia [21, 22] , but often the treatment is not curative and requires multiple visits for routine injections that may leave the patient with unsightly facial asymmetry [23] . The patient did not live in close proximity to our office nor did he welcome the idea of recurrent visits for chronic injections.
To surgically correct suspected nerve entrapment, direct visualization was necessary to confirm the diagnosis and subsequent adhesiolysis and osteotomy would serve to relieve tension and compression of the ION. Clauser and Tieghi [24] describe a transconjunctival open approach to decompress the ION, but this approach was avoided due to the patient's prior orbital injury. Rather an aesthetically hidden incision through the buccal sulcus was used to access the ION. In an effort to limit the size of incision, degree of tissue manipulation, and optimize visualization for the procedure, an endoscopically assisted approach was chosen. Although repair of the ZMC fracture was considered, the patient's fracture was non-comminuted and non-displaced precluding the need for surgical correction.
Our approach maintained a cosmetically conscious approach by avoiding a larger incision, while safely dissecting through a relatively avascular plane. The 4 mm 30 endoscope allows for an easier inspection of an extremely narrow space around the infraorbital nerve. The endoscope also provides a better optical resolution of the surgical field under higher levels of magnification but comes at the cost of a narrower field of vision. Maintaining a subperiosteal plane of dissection minimized blood loss and provided a clearer image on the monitor. Similarly, Boustred described an endoscopic excision of a supraorbital Schwannoma, using a small hairline incision and 0 endoscope [25] . The patient went home the same day. In our case, minimal trauma to the tissue allowed for a speedy recovery as he was discharged home the same day of surgery.
The purported benefits of endoscopic-assisted techniques are well described, but they cannot be extrapolated to all surgery. The potential for applying endoscopic-assisted techniques to craniofacial surgery is apparent and should be explored. There is a lack of consensus for determining absolute indications or contraindications for endoscopic-assisted cranial nerve release. The short-and long-term sequelae of this novel technical approach requires more studies as success rates must be compared to conventional methods of open surgery. This case serves as a reminder that endoscopy can aid the craniofacial surgeon and should be kept in one's treatment armamentarium.
Conclusion
The novel description of an endoscopic-assisted approach to decompress the infraorbital nerve is a minimally invasive technique that provides better visualization for adhesiolysis, nerve dissection, circumferential osteotomy, and it decreases the manipulation of tissue with that of an open approach. As endoscopic techniques evolve and surgeons become more adept at incorporating endoscopy into craniofacial surgery, we advocate this approach to decompress the infraorbital nerve.
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